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DETAILED ACTION 

Response to Amendment 

In view of Applicants' amendment to the claims, the objections of claims 12, 14, 
and 1 8 are withdrawn. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
A° H?!? "* P ertams ' or Wlth wnich 's most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 23, 24, and 29 are rejected under 35 U.S.C. 112, first paragraph, as 
failing to comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. Nowhere, in the specification can 
the examiner find the description that the first heating process to form the (first) 
conductive buried strap occurs when the doped trench top oxide layer is formed. The 
examiner notes that paragraph [0023] of the original specification discusses that the 
thermal process to form the sacrificial oxide layer, an undoped oxide, diffuses dopant 
from the polysilicon to form the buried strap outdiffusion. 

Claim 31 is rejected for being dependent on claim 29. 
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Claim Rejections - 35 USC § 102 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 



(e) the invention was described in (1) an application for patent, published under section 122(b) by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
app icant for patent except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 2U2) 
of such treaty in the English language. v 1 



Claims 12, 16-18 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Mandelman et al. (U.S. Patent No. 6,555,862). 

In re claim 12, Mandelman et al. ('862) discloses the method of forming a 
memory device, said method comprising: 

patterning a trench in a substrate (102); 

filling a lower portion of said trench with a capacitor conductor (110); 

forming a first conductive buried strap (1 12) in said substrate adjacent a top 
portion of said capacitor conductor 

forming a doped trench top oxide (120) in said trench above said capacitor 
conductor; and 

after forming said first conductive buried strap and forming said doped trench top 
oxide, heating said device to form a second conductive buried strap in said substrate 
adjacent and connected to said first conductive buried strap (see column 5, lines 9-26). 
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In re claim 16, Mandelman et al. ('862) discloses the method further comprising 
depositing an undoped trench top oxide layer (122) in said trench above said doped 
trench top oxide. 

In re claim 17, Mandelman et al. ('862) discloses further comprising depositing a 
gate conductor (142) in said trench above said undoped trench top oxide layer, wherein 
said undoped trench top oxide layer insulates said gate conductor from said capacitor 
conductor. 

In re claim 18, Mandelman et al. ('862) discloses a method of forming a memory 
device said method comprising: 

patterning a trench in a substrate (102); 

filling a lower portion of said trench with a capacitor conductor (1 1 0); and 

forming a conductive buried strap (1 1 2) in said substrate adjacent a top portion of 
said capacitor conductor; 

forming a trench top oxide (120, 122) in said trench above said capacitor 
conductor, wherein said forming of said trench top oxide includes forming a doped 
trench top oxide layer above said capacitor conductor, and forming an undoped trench 
top oxide layer above said doped trench top oxide layer; and 

after forming said first conductive buried strap and forming said doped trench top 
layer, heating said device to form a second conductive buried strap in said substrate 
adjacent and connected to said first conductive strap(see column 5, lines 9-26). 
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Claims 12, 16-18 are rejected under 35 U.S.C. 102(a) and/or 102(e) as being 
anticipated by Mandelman et al. (U.S. Patent No. 6,455,886). 

In re claim 12, Mandelman et al. ('886) discloses the method of forming a 
memory device, said method comprising: 

patterning a trench in a substrate (see column 4, lines 49-56 and Figure 3); 

filling a lower portion of said trench with a capacitor conductor (108); 

forming a first conductive buried strap (110) in said substrate adjacent a top 
portion of said capacitor conductor; 

forming a doped trench top oxide (112) in said trench above said capacitor 
conductor; and 

after forming said first conductive buried strap and forming said doped trench top 
oxide, heating said device to form a second conductive buried strap in said substrate 
adjacent and connected to said first conductive buried strap(see column 6, lines 5-20). 

In re claim 16, Mandelman et al. ('886) discloses the method further comprising 
depositing an undoped trench top oxide layer (116) in said trench above said doped 
trench top oxide. 

In re claim 17, Mandelman et al. ('886) discloses further comprising depositing a 
gate conductor (120) in said trench above said undoped trench top oxide layer, wherein 
said undoped trench top oxide layer insulates said gate conductor from said capacitor 
conductor. 

In re claim 18, Mandelman et al. ('886) discloses a method of forming a memory 
device said method comprising: 
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patterning a trench in a substrate (see column 4, lines 49-56 and Figure 3); 

filling a lower portion of said trench with a capacitor conductor (108); 

forming a conductive buried strap (110) in said substrate adjacent a top portion of 
said capacitor conductor; 

forming a trench top oxide (1 12, 1 16) in said trench above said capacitor 
conductor, wherein said forming of s said trench top oxide includes forming a doped 
trench top oxide layer above said capacitor conductor, and forming an undoped trench 
top oxide layer above said doped trench top oxide layer; and 

after forming said first conductive buried strap and forming said doped trench top 
oxide layer, heating said device to form a second conductive buried strap in said 
substrate adjacent and connected to said first conductive buried strap (see column 5, 
lines 60 through column 6, lines 21). 



Claims 12-13, 16-18 and 21 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Divakaruni et al. (U.S. Patent No. 6,242,310). 

In re claim 12, Divakaruni et al. discloses the method of forming a memory 
device, said method comprising: 

patterning a trench in a substrate (24); 

filling a lower portion of said trench with a capacitor conductor (20); 
forming a first conductive buried strap (30) in said substrate adjacent a top 
portion of said capacitor conductor 
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forming a doped trench top oxide (40) in said trench above said capacitor 
conductor; and 

after forming said first conductive buried strap and forming said doped trench top 
oxide, heating said device to form a second conductive buried strap in said substrate 
adjacent and connected to said first conductive buried strap (see column 5, lines 35-40). 

In re claim 13, Divakaruni et al. discloses the method wherein said process of 
depositing said doped trench top oxide comprises a HDP-CVD process (see column 3, 
lines 55-60 and column 6, lines 1 -1 0). 

In re claim 16, Divakaruni et al. discloses the method further comprising 
depositing an undoped trench top oxide layer (60) in said trench above said doped 
trench top oxide. 

In re claim 1 7, Divakaruni et al. discloses further comprising depositing a gate 
conductor (72) in said trench above said undoped trench top oxide layer, wherein said 
undoped trench top oxide layer insulates said gate conductor from said capacitor 
conductor. 

In re claim 18, Divakaruni et al. discloses a method of forming a memory device 
said method comprising: 

patterning a trench in a substrate (24); 

filling a lower portion of said trench with a capacitor conductor (20); and 
forming a conductive buried strap (30) in said substrate adjacent a top portion of 
said capacitor conductor; 
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forming a trench top oxide (40, 60, see column 3, line 50 through column 4 line 
20) in said trench above said capacitor conductor, wherein said forming of said trench 
top oxide includes forming a doped trench top oxide layer above said capacitor 
conductor, and forming an undoped trench top oxide layer above said doped trench top 
oxide layer; and 

after forming said first conductive buried strap and forming said doped trench top 
layer, heating said device to form a second conductive buried strap in said substrate 
adjacent and connected to said first conductive strap (see column 5, lines 35-40). 

In re claim 21 , Divakaruni et al. discloses the method wherein said process of 
depositing said doped trench top oxide comprises a high density plasma-chemical vapor 
deposition (HDP-CVD) process (see column .3, line 55 through column 4, line 10). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
2?n r 6 ? 0 " 102 ?i h '^ tle ' ' f the differences ^tween the subject matter sought to be patented and 
ESSEn w " h > ^ SUb J 6Ct matt6r 35 3 Wh ° le WOuld have been obvious at the S 
K iI k f perS ° n haVm9 ordinary skl " in the art to which said subject matter pertains 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 13-15 and 21 -22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mandelman et al. (U.S. Patent No. 6,555,862) in view of M'Saad 
(U.S. Patent No. 6,013,584). 

Mandelman ('862) et al. discloses the method as claimed and rejected above, but 
does not disclose the method wherein said process of depositing said doped trench top 
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oxide comprises a high density plasma-chemical vapor deposition (HDP-CVD) process, 
wherein said process of depositing said doped trench top oxide comprises the following 
parameters: depositing rate of silane reactant gas flow 10-75 seem, approximate bias 
plasma power between 300-1000 W, and a phosphine gas delivery at gas flows below 5 
seem and wherein during said process of depositing said doped trench top oxide layer, 
a percentage by weight of dopants in aid duped trench top oxide layer is less than 1 %. 

M'Saad discloses the method wherein said process of depositing said doped 
trench top oxide comprises a high density plasma-chemical vapor deposition (HDP- 
CVD) process, wherein said process of depositing said doped trench top oxide 
comprises the following parameters: depositing rate of silane reactant gas flow 10-75 
seem, approximate bias plasma power between 300-1 000W (see column 1 1 , lines 8- 
28), and a phosphine gas delivery at gas flows below 5 seem (see column 10, lines 15- 
60). The examiner notes as M'Saad discloses the flow rate of phosphine to be 1 0% of 
the flowrate of the silane, which may be 30- 50 seem, means that phosphine is 
disclosed to have a flow rate less than 5 seem. 

M'Saad also discloses the method of forming the PSG film with less than 1% by 
weight of dopant (see column 11, lines 40-45). The examiner notes that Applicants 
teach that by forming the doped layer with the above parameters of the rate of silane 
reactant gas flow 10-75 seem, approximate bias plasma power between 300-1 000W, 
and a phosphine gas delivery at gas flows below 5 seem forms a film with a dopant 
concentration less than 1%. Therefore, the examiner asserts that the method of 
M'Saad during said process of depositing said doped trench top oxide layer, a 
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percentage by weight of dopants in said doped trench top oxide layer will be less than 
1%. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the doped oxide layer of Mandelman et al. ('862) by the 
method of M'Saad because as M'Saad teaches the method allows for a dielectric layer 
with low moisture content and good gap fill capability (see abstract, M'Saad) 

Claims 13-15 and 21 -22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mandelman et al. (U.S. Patent No. 6,455,886) in view of M'Saad 
(U.S. Patent No. 6,013,584). 

Mandelman ('886) et al. discloses the method as claimed and rejected above, but 
does not disclose the method wherein said process of depositing said doped trench top 
oxide comprises a high density plasma-chemical vapor deposition (HDP-CVD) process, 
wherein said process of depositing said doped trench top oxide comprises the following 
parameters: depositing rate of silane reactant gas flow 10-75 seem, approximate bias 
plasma power between 300-1000 W, and a phosphine gas delivery at gas flows below 5 
seem and wherein during said process of depositing said doped trench top oxide layer, 
a percentage by weight of dopants in aid duped trench top oxide layer is less than 1 %. 

M'Saad discloses the method wherein said process of depositing said doped 
trench top oxide comprises a high density plasma-chemical vapor deposition (HDP- 
CVD) process, wherein said process of depositing said doped trench top oxide 
comprises the following parameters: depositing rate of silane reactant gas flow 10-75 
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seem, approximate bias plasma power between 300-1 000W (see column 11, lines 8- 
28), and a phosphine gas delivery at gas flows below 5 seem (see column 10, lines 15- 
60). The examiner notes as M'Saad discloses the flow rate of phosphine to be 10% of 
the flowrate of the silane, which may be 30- 50 seem, means that phosphine is 
disclosed to have a flow rate less than 5 seem. 

M'Saad also discloses the method of forming the PSG film with less than 1 % by 
weight of dopant (see column 1 1 , lines 40-45). The examiner notes that Applicants 
teach that by forming the doped layer with the above parameters of the rate of silane 
reactant gas flow 10-75 seem, approximate bias plasma power between 300-1 000W, 
and a phosphine gas delivery at gas flows below 5 seem forms a film with a dopant 
concentration less than 1%. Therefore, the examiner asserts that the method of 
M'Saad during said process of depositing said doped trench top oxide layer, a 
percentage by weight of dopants in said doped trench top oxide layer will be less than 
1%. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the doped oxide layer of Mandelman et al. ('886) by the 
method of M'Saad because as M'Saad teaches the method allows for a dielectric layer 
with low moisture content and good gap fill capability (see abstract, M'Saad) 
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Claims 14-15 and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Divakaruni et al. (U.S. Patent No. 6,420,750) in view of M'Saad (U.S. Patent No. 
6,013,584). 

Divakaruni et al. discloses the method as claimed and rejected above, but does 
not disclose the method wherein said process of depositing said doped trench top oxide 
comprises the following parameters: depositing rate of silane reactant gas flow 1 0-75 
seem, approximate bias plasma power between 300-1000 W, and a phosphine gas 
delivery at gas flows below 5 seem and wherein during said process of depositing said 
doped trench top oxide layer, a percentage by weight of dopants in aid duped trench top 
oxide layer is less than 1 %. 

M'Saad discloses the method wherein said process of depositing said doped 
trench top oxide comprises a high density plasma-chemical vapor deposition (HDP- 
CVD) process, wherein said process of depositing said doped trench top oxide 
comprises the following parameters: depositing rate of silane reactant gas flow 1 0-75 
seem, approximate bias plasma power between 300-1 000W (see column 11, lines 8- 
28), and a phosphine gas delivery at gas flows below 5 seem (see column 10, lines 15- 
60). The examiner notes as M'Saad discloses the flow rate of phosphine to be 1 0% of 
the flowrate of the silane, which may be 30- 50 seem, means that phosphine is 
disclosed to have a flow rate less than 5 seem. 

M'Saad also discloses the method of forming the PSG film with less than 1 % by 
weight of dopant (see column 1 1 , lines 40-45). The examiner notes that Applicants 
teach that by forming the doped layer with the above parameters of the rate of silane 
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reactant gas flow 10-75 seem, approximate bias plasma power between 300-1 000W, 
and a phosphine gas delivery at gas flows below 5 seem forms a film with a dopant 
concentration less than 1%. Therefore, the examiner asserts that the method of 
M'Saad during said process of depositing said doped trench top oxide layer, a 
percentage by weight of dopants in said doped trench top oxide layer will be less than 
1%. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form the doped oxide layer of Divakaruni et al. by the method of 
M'Saad because as M'Saad teaches the method allows for a dielectric layer with low 
moisture content and good gap fill capability (see abstract, M'Saad) 

Allowable Subject Matter 

Claims 25-28 and 30 are allowed. 

Claim 19 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Claim 23, 24, 29, and 31 are only rejected under 35 U.S.C. 112, 1st paragraph. 

The following is a statement of reasons for the indication of allowable subject 
matter: the prior art, either singly or in combination, fails to anticipate or render obvious, 
method of forming a doped material adjacent a top of said capacitor conductor, 
performing a first heating process to form a first conductive buried strap in said 
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substrate, forming a doped trench top oxide in said trench above said capacitor 
conductor and after forming said first conductive buried strap performing a second 
heating process to forma a second conductive buried strap in said substrate adjacent 
and connected to said first conductive buried strap in combination with the other 
limitations of claim 25. 

Further, the prior art, either singly or in combination, fails to anticipate or render 
obvious, method of forming a conductive buried strap in said substrate adjacent a top 
portion of said capacitor conductor forming a trench top oxide in said trench above said 
capacitor conductor, wherein said forming of said trench top oxide includes forming a 
doped trench top oxide layer above said capacitor conductor, and forming an undoped 
trench top oxide layer above said doped trench top oxide layer, after forming said first 
conductive buried strap and forming said doped trench top layer, heating said device to 
form a second conductive buried strap in said substrate adjacent and connected to said 
first conductive strap in combination with also depositing a conductive node strap in said 
trench adjacent said capacitor conductor in combination with all of the other limitations 
in claim 19. 

Response to Arguments 

Applicant's arguments filed December 8, 2004 have been fully considered but 
they are not persuasive. 

Applicants argue that Mandelman ('886) teaches only an initial heating process " 
to form the conductive strap and does not disclose the additional claimed heating 
process that is performed after the first conductive strap is formed and that forms the 
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second conductive strap. The examiner notes that the claim only requires that a buried 
strap be formed prior to the heating process. As can be seen by rejection above, the 
examiner relies on 1 1 0 as the buried strap. Thus, the heating process is performed 
after formation of the buried strap. The examiner notes that is convention to consider a 
doped polysilicon layer that connects to the substrate in a trench capacitor to be called 
a buried strap (see for instance Mandelman (U.S. Patent.No. 6,555,862). In response 
to applicant's argument that the references fail to show certain features of applicant's 
invention, it is noted that the features upon which applicant relies (i.e., multiple heating 
steps) are not recited in the rejected claim(s). Although the claims are interpreted in 
light of the specification, limitations from the specification are not read into the claims. 
See In re Van Geuns, 988 F.2d 1 1 81 , 26 USPQ2d 1 057 (Fed. Cir. 1 993). 

Applicants argue that Mandelman ('862) teaches only an initial heating process 
to form the conductive strap and does not disclose the additional claimed heating 
process that is performed after the first conductive strap is formed and that forms the 
second conductive strap. The examiner notes that the claim only requires that a buried 
strap be formed prior to the heating process. As can be seen by rejection above, the 
examiner relies on 1 12 as the buried strap. Thus, the heating process is performed 
after formation of the buried strap. The examiner notes that is convention to consider a 
doped polysilicon layer that connects to the substrate in a trench capacitor to be called 
a buried strap (see for instance Mandelman (U.S. Patent No. 6,555,862). In response 
to applicant's argument that the references fail to show certain features of applicant's 
invention, it is noted that the features upon which applicant relies (i.e., multiple heating 
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steps) are not recited in the rejected claim(s). Although the claims are interpreted in 
light of the specification, limitations from the specification are not read into the claims. 
See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Applicant's arguments with respect to Chang et al have been considered but are 
moot in view of the withdrawal of the rejection. 

The examiner notes that a new reference Divakaruni et al. (U.S. Patent No. 
6,242,310) from which Divakaruni et al. (U.S. Patent No. 6,420,750) claimed priority 
has been applied. The examiner notes that since the references are similar the 
arguments present with respect to Divakaruni et al. (U.S. Patent No. 6,420,750) will be 
addressed. 

Applicants argue that Divakaruni et al. teaches only an initial heating process to 
form the conductive strap and does not disclose the additional claimed heating process 
that is performed after the first conductive strap is formed and that forms the second 
conductive strap. The examiner notes that the claim only requires that a buried strap 
be formed prior to the heating process. As can be seen by rejection above, the 
examiner relies on 30 as the buried strap. Thus, the heating process is performed after 
formation of the buried strap. The examiner notes that is convention to consider a 
doped polysilicon layer that connects to the substrate in a trench capacitor to be called 
a buried strap (see for instance Mandelman (U.S. Patent No. 6,555,862). In response 
to applicant's argument that the references fail to show certain features of applicant's 
invention, it is noted that the features upon which applicant relies (i.e., multiple heating 
steps) are not recited in the rejected claim(s). Although the claims are interpreted in 
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light of the specification, limitations from the specification are not read into the claims. 
See In re Van Geuns, 988 F.2d 1 181 , 26 USPQ2d 1057 (Fed. Cir. 1993). 

Applicants present arguments with respect to the various combinations of the 
above references with M'Saad stating that M'Saad does not cure the deficiencies of the 
primary reference. The examiner notes that all arguments presented wit respect to the 
primary reference have been addressed above. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jennifer M. Kennedy whose telephone number is (571 ) 
272-1672. The examiner can normally be reached on Mon.-Fri. 9:30-6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael S. Lebentritt can be reached on (571) 272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only: 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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